This paper reports the findings of a study investigating the relationship of executive working memory (WM) and phonological short-term memory (PSTM) to fluency and self-repair behavior during an unrehearsed oral task performed by second language (L2) speakers of English at two levels of proficiency, elementary and lower intermediate. Correlational analyses revealed a negative relationship between executive WM and number of pauses in the lower intermediate L2 speakers. However, no reliable association was found in our sample between executive WM or PSTM and self-repair behavior in terms of either frequency or type of self-repair. Taken together, our findings suggest that while executive WM may enhance performance at the conceptualization and formulation stages of the speech production process, self-repair behavior in L2 speakers may depend on factors other than working memory.
INTRODUCTION
An individual difference factor that has attracted considerable interest in the field of second language (L2) learning in recent years has been working memory (WM) (for a review, see Juffs & Harrington, 2011) . For many L2 learners, and especially for those at early stages of acquisition, the skill of speaking can be challenging because of the limited automaticity of the underlying linguistic processes and the resulting dependence on attentional resources for simultaneous content generation and message formulation (Levelt, 1989 (Levelt, , 1993 Kormos, 2006) . Accordingly, the role of executive WM and phonological short-term memory (PSTM) in L2 speech production has become a key area of investigation. Researchers have used a variety of WM measures and oral L2 tasks to explore the relationship between WM and L2 speakers' performance in different aspects of oral production, such as fluency, accuracy and complexity (Gilabert & Muñoz, 2010; Mota, 2003) with inconclusive and sometimes even contradictory results. What is more, oral fluency measures have mostly focused on speed of production, while other dimensions of fluency such as hesitation phenomena or self-repair behavior have not been included. Finally, the role of L2 proficiency, though acknowledged to be of potential importance in oral production (Kormos, 2006) , has typically not been included as a variable either (for exceptions, see Kormos & Sáfár, 2008; Mizera, 2006) . The present holds verbal information, and it is vital to vocabulary acquisition in both L1 and L2 (Gathercole & Adams, 1993; Gathercole, Hitch, Service & Martin, 1997; Gathercole, Willis, Emslie & Baddeley, 1992; Papagno & Vallar, 1992) . The phonological loop consists of a phonological store and an auditory rehearsal mechanism that helps maintain decaying information through internal repetition of stored items (Baddeley, Gathercole & Papagno, 1998) .
Phonological loop capacity is typically measured by means of simple word or digit recall tests as well as non-word recall tests. The former type of test assesses both storage capacity and the efficiency of the rehearsal mechanism, whereas a non-word recall test assesses the duration of information retention in PSTM without rehearsal and the accuracy with which phonologically unfamiliar items can be reproduced (Williams, 2012) . Executive WM, i.e. the combined capacity for both storage and processing including the central executive and its direction of attentional resources, is typically measured by tests that require simultaneous storage and processing of information or that require participants to perform two simultaneous but unrelated tasks tapping processing and storage respectively, such as verifying the result of strings of arithmetic operations (processing component) and recalling words or letters that are presented following each operation (storage component), as in the operation span test (Turner & Engle, 1989) . The appropriateness of different measures of executive WM in the context of L2 research continues to be under debate, with researchers' positions depending on whether they regard WM as a relatively domain-general construct (Engle et al., 1999; Turner & Engle, 1989) or as essentially skill-specific (or task-specific) and thus featuring an exclusively linguistic component (Daneman & Carpenter, 1980; Daneman & Green, 1986; Just & Carpenter, 1992) .
Working memory, L2 fluency and self-repair 6 Empirical research on working memory and L2 speech production As the attentional resources that are vital for L2 speech production depend on WM capacity, the relationship between executive WM in particular and different dimensions of L2 speech has been relatively widely investigated in recent years (e.g. Fortkamp, 1998 Fortkamp, , 1999 Fortkamp, , 2000 Gilabert & Muñoz, 2010; Kormos & Sáfár, 2008; Mizera, 2006; Mota, 2003; Trebits & Kormos, 2008) . Cumulative findings suggest a positive relationship between executive WM capacity and speed of speech, operationalized as words or syllables spoken per minute. More specifically, Fortkamp (2000) found a significant correlation between performance on an L2 speaking span test and words per minute in the speech of advanced L2 speakers of English, while Mota (2003) reported significant correlations between learners' scores on an L2 speaking span test and several temporal measures of fluency, including mean length of run and pruned and unpruned speech rate. However, the use of a speaking span test in L2 is potentially problematic because the measure may not only assess executive WM capacity, but also L2 proficiency, given that the test requires participants to produce grammatically accurate and meaningful sentences.
In order to avoid this problem, some researchers have opted for language-independent executive WM measures and/or language-dependent measures administered in L1. Mizera (2006) investigated the relationship between a number of L2 fluency measures and executive WM, operationalized via an L1 math span test and an L1 speaking span test. A weak significant correlation was found between speech rate and speaking span. Along similar lines, Trebits and Kormos (2008) used a backward digit span test administered in L1. They identified a significant correlation with L2 speech rate. Finally, Gilabert and Muñoz (2010), using a reading span test in L1, also found a significant but weak correlation with L2 speech rate. The results from these studies are all indicative of a relationship between L2 speech rate and executive WM capacity operationalized via language-independent or L1-based measures.
It is worth bearing in mind, however, that speech rate is not the only measure of fluency, although it has certainly been widely used, with only two of the aforementioned studies (Mizera, 2006; Mota, 2003) including hesitation phenomena as additional measures. No relationship between hesitation phenomena and executive WM was found in either study.
Whereas most research has focused on executive WM, only two studies (Kormos & Sáfár, 2008; Mizera, 2006) have additionally examined the relationship between PSTM and fluency and have also taken into account learners' levels of L2 proficiency. In both studies, PSTM was measured by means of a non-word recall test. Kormos and Sáfár (2008) found a significant correlation in their pre-intermediate learner group between PSTM and scores for fluency and vocabulary range assessed according to the Cambridge First Certificate of English rubric (which relies on subjective rater judgements), but no such relationship was identified in the beginner group. At the same time, executive WM as measured by an L1 backward digit span test was found to correlate with beginners' overall scores on the Cambridge First Certificate speaking exam, but not pre-intermediate learners' scores. By contrast, Mizera (2006) reported a significant correlation between PSTM and fluency for the pre-intermediate participants in his study, that is, the higher-proficiency group. With regard to executive WM as measured by a speaking span test and fluency, a slightly stronger correlation was found for the lower-proficiency learners compared with the higherproficiency learners. Taken together, these findings suggest that PSTM and executive WM may make distinct contributions to the speaking performance of learners at different levels of proficiency.
Working memory, L2 fluency and self-repair 8 Thus far, only a single published study has investigated the relationship between WM and self-repair behavior in L2 learners. Mojavezi and Ahmadian (2014) examined speakers' selfrepair behavior in L1 and L2 in relation to executive WM operationalized via an L1 listening span test. The study revealed significant correlations between executive WM capacity and two types of self-repair in L1 (appropriacy and error repairs; see Table 1 for self-repair types) and two types of self-repair in L2 (different-information and error repairs). L1 and L2 speakers with greater WM capacity performed more appropriacy but fewer differentinformation repairs, respectively. Interestingly, the relationship for error repairs was negative in L1, with greater WM capacity associated with fewer error repairs, and positive in L2, with greater WM capacity associated with more error repairs. The authors suggest that the negative relationship between WM and L1 error repairs indicates that L1 speakers can attend and monitor their speech more effectively due to the automaticity of their language production processes, which results in more accurate speech and thus the need for fewer grammatical and lexical repairs. In contrast, they argue that the positive relationship between WM and L2 error repairs indicates that L2 speakers with extra attentional resources will utilize them to attend to form (in addition to meaning) and, consequently, perform more error repairs. The authors postulate that this is in keeping with previous findings (Ahmadian, Abdolrezapour & Ketabi, 2012; Guará-Tavares, 2009 ) according to which L2 speakers with greater WM capacity produce more accurate language because they can monitor more effectively. Although the proposed explanations are plausible and in accordance with Levelt's (1983 Levelt's ( , 1999 theory, they are based on the assumption that monitoring equals selfcorrection. This may be the case for L1, but does not have to be the case for L2 (Mackay, 1982) . In addition, the relationships observed were based on the number of error repairs performed, not on the rate of corrected errors out of all errors committed -an approach which Working memory, L2 fluency and self-repair 9 would have arguably provided stronger support for the authors' claims regarding the interconnection between monitoring, self-repair and linguistic accuracy.
Research issues and questions
In summary, a significant positive relationship between executive WM and L2 fluency in terms of speech rate has been corroborated by a number of existing studies. This suggests that speakers with greater WM capacity, as assessed in the majority of cases exclusively by L2-based measures, produce more words per minute than speakers with less WM capacity.
However, hesitation phenomena have been explored in only a limited number of studies, with findings showing no relationship with executive WM. It is not immediately obvious why this aspect of fluency should be less sensitive to WM capacity than speech rate, at least in L2 learners at early stages, so further examination of the relationship seems desirable. Similarly, investigations into the relationship between PSTM and aspects of fluency are scarce, and to date, they have produced contradictory findings. As greater phonological loop capacity should facilitate storage of more verbal material, including material that is being processed prior to articulation, one would expect a positive relationship between PSTM and fluency.
Moreover, with only one study examining self-repair behavior in connection with executive WM in L1, nothing is known about the relationship between self-repair behavior and executive WM in L2 or PSTM. Last but not least, very few studies to date have included speakers' level of L2 proficiency as a variable, although different degrees of automaticity in L2 speech production, which can be assumed to be a function of level of L2 proficiency, should play a role in the association between WM capacity and fluency.
The present study was aimed at addressing these issues by (a) including not only speech rate 
METHODOLOGY
This section provides information about the participants of the present study, the instruments used and the procedure followed for data collection and analysis.
Participants
Seventy-seven learners of L2 English (mean age = 18, range = 17-20 years) participated in the study, all of them female and L1 speakers of Arabic. The participants were enrolled in an intensive English language course at pre-baccalaureate level at the female-only campus of the state university in Abu Dhabi where one of the authors worked at the time. There were no instances of sensory or mental impairment officially recorded in the participants' student files. The learners had been exposed to English instruction at school for 9-12 years. None of the participants had lived or studied in an English-speaking country for a period of more than six months (mean = 1 month). Based on their scores on the Oxford Quick Placement Test 
Instruments Background questionnaire
The participants completed an 11-item background questionnaire which gathered basic biographical information about their language learning history and exposure to English, as reported above.
L2 English proficiency
In order to arrive at an estimate of participants' level of L2 English proficiency, the paper- Fluency (speech rate, hesitation phenomena) and self-repair in L2 speech Samples of participants' L2 speech were obtained by means of an oral interview. The structure of the interview was based on a component of the standard IELTS (International English Language Testing System) speaking test. Participants were given a task card with a topic and questions to which they had to respond for two consecutive minutes. In the present study, participants were required to talk about their best friend. They were allowed one minute of preparation time, during which they could take notes if they wished. None of the participants in the present study took advantage of this option.
Executive working memory
Participants' executive WM was measured by means of a backward digit span test (BDST) (Wechsler, 1997) administered in L1 Arabic and a tailor-made listening span test (LST) administered in L2 English. Prior to use in the present study, each test was piloted twice with smaller samples representative of the targeted population in two exploratory studies.
The BDST requires participants to listen to sequences of single-digit numbers and then recite the sequences in reverse order. The test consists of seven sets of four sequences each that gradually increase in length. Thus, the sequences in the first set comprise 3 digits each, the sequences in the second set comprise 4 digits each, and so forth, up to the final set, where sequences comprise 9 digits each. The administration and scoring of the BDST was based on Blackburn and Benton's (1957) BBII procedure according to which there were two trials for each sequence within a set, and the test was terminated after two consecutive failures at repeating a sequence. In addition, credit was awarded for every sequence of a given set repeated correctly. In other words, participants were given .25 for each correctly recalled sequence within a set after the first sequence which attracted 3 points as correctly recalling 3 digits in reverse was considered the baseline for the test, indicating a WM span of 3. Based on this scoring procedure, the maximum possible score was 9.75. The test's internal reliability was high (Cronbach's alpha = .91).
The LST was developed for the present study following the guidelines and format of listening span tests used in previous studies (Daneman & Carpenter, 1980; Mackey, Philp, Fujii & Tatsumi, 2002) . It was tailored to the world knowledge and language proficiency of the participating learners. The LST required participants to listen to sets of English sentences and perform two tasks, that is, (1) to orally judge each sentence as either true or false, and (2) to memorize and recall the final word of each sentence. The test comprised a total of 36 English sentences in nine sets, that is, three sets each of 3, 4 and 5 sentences. All sentences were declarative statements in the active voice and were 6-9 words in length. Sentences of different lengths were distributed as evenly as possible throughout the sets. Each sentence ended in a singular or plural noun, which ranged from 1-3 syllables in length. None of the final nouns in a single set were semantically related or could potentially form a compound noun with another final noun. Truth judgements were made after each sentence, while finalword recall was performed at the end of a set of sentences. Participants were permitted to recall sentence-final words in a given set in any order, and both the singular and the plural form of the sentence-final nouns were accepted. There were 18 true and 18 false sentences.
Truth judgements could be made by drawing on basic general world knowledge and/or the meaning of the words in the sentences. Example sentences from the test are: Humans have two arms and four legs. A day has twenty-four hours. People celebrate their birthday twice a year. The purpose of the truth judgement task was to ensure semantic processing of the sentences and thus prevent strategic rehearsal of the sentence-final words for subsequent recall.
Participants were given composite scores for the LST (Mackey et al., 2002) . These were calculated on the basis of the number of correctly recalled sentence-final words in addition to the number of correctly judged sentences. Thus, a participant could earn one point for recalling the final word of each of the 36 sentences and one point for accurately judging the sentence as true or false. Therefore, the maximum possible composite score for the LST was 72. Inter-item reliability was acceptable (Spearman-Brown split-half = .62).
Phonological short-term memory
Participants' PSTM was measured by means of a serial word recall test (WRT) in L2 English that was developed for the present study and piloted prior to use. The test comprised five sets of words, with each set consisting of three lists. The words were presented orally and recall took place immediately after each list. The number of words per list increased from set to set, so that the first set consisted of three-word lists and the final set of seven-word lists. The words had been selected from a list of the most frequent words in American English (Kucera & Francis, 1967) and were 1-2 syllables in length. Words within the same list were not semantically related, and no word could be part of a potential compound noun formed with the preceding or subsequent words in a set. Scores for the WRT were calculated on the basis of the number of words recalled throughout the test. Participants were awarded one point per word recalled in the order of presentation. Thus, the maximum possible score was 75. Interitem reliability was good (Spearman-Brown split-half = .80).
Data collection and analysis
The measures were administered in a fixed order. First, participants completed the background questionnaire and the L2 proficiency test in groups, supervised by the first author. Then, the LST, the BDST and the WRT were administered individually and on separate days by the first author and scored in situ. All tests were accompanied by instructions in L1 and L2 as well as practice items to ensure that participants were clear about what they were required to do. In a final session, participants were interviewed individually in L2 English by the first author. All oral interviews were audio-recorded and transcribed in CHAT format for subsequent analysis via the CLAN program of the CHILDES database (MacWhinney, 2000) .
The interviews were analyzed for fluency, disfluency and self-repair behavior. Fluency was operationalized by means of speech rate and disfluency by means of hesitation phenomena.
Speech rate was measured in words per minute (Ellis & Barkhuizen, 2005; Fortkamp, 2000) .
An unpruned speech rate was used, so filled pauses, repeated words and phrases and selfcorrections were included in the count (Gilabert & Muñoz, 2010) . Hesitation phenomena (Skehan & Foster, 1999) included number of pauses and number of repetitions, calculated for the two-minute sample of speech available for each participant. The measure of number of pauses comprised filled and unfilled pauses. A filled pause was operationalized as a) nonlexical fillers when an elongated single vowel (i.e. uh, um) or portion of a syllable was produced and b) lexical fillers which are words that do not add to the content of the message (i.e. I mean, you know, etc.) (Fletcher, 2010) . Although there is no consensus as per the cutoff point in determining unfilled pauses in L2 oral production, in the present study this was operationalized as a silence of more than two seconds (Lennon, 1990; Fortkamp, 1998) .
The measure of number of repetitions included words, phrases or clauses that were spoken twice (or more often) by a participant without modification and immediately following each other.
Self-repair behavior was analyzed in terms of the number and types of overt self-corrections participants made during their two-minute turn. Overt self-corrections were coded in accordance with Kormos' (1998) taxonomy for L2 self-repairs shown in Table 1 . Inter-coder agreement based on a sample of 10% of the transcripts was 90%, with cases of disagreement between the two coders resolved through discussion.
[INSERT TABLE 1 HERE]
In order to address the research questions, descriptive statistics and bivariate correlations were calculated. As BDST scores, speech rate, number of repetitions and number of selfrepairs were not normally distributed, non-parametric statistics were used throughout.
RESULTS
The first research question asked about the relationship of executive WM and PSTM with speech rate and hesitation phenomena in L2 oral productions by speakers of elementary and lower intermediate L2 proficiency. To begin with, descriptive statistics were calculated for all the variables. The descriptive statistics for speech rate and hesitation phenomena are shown in Table 2 .
[INSERT TABLE 2 HERE]
The descriptive statistics in Table 2 The descriptive statistics for the working memory measures are displayed in Table 3 .
[INSERT TABLE 3 HERE]
The descriptive statistics in Table 3 suggest that the lower intermediate group seemingly performed better than the elementary group on all measures. A Mann-Whitney U analysis revealed that the differences between the two proficiency groups were significant for the LST (p = .013) and WRT (p < .001), but not for the BDST (p = .23), showing that the more proficient speakers performed better on the L2-based working memory measures.
Correlational analyses confirmed this in part. In the sample as a whole, proficiency test scores were significantly and positively correlated with all working memory measures, including the BDST administered in L1 (rho = .27, p = .014). The coefficients for the LST (rho = .36, p = .001) and the WRT (rho = .51, p < .001) were slightly stronger. While the latter results may suggest a potential confound in that LST and WRT scores might have depended to some extent on test takers' overall level of English, the association between BDST performance and L2 proficiency allows for another possible interpretation, namely that their greater WM capacity had enabled some learners to achieve a higher level of L2 Working memory, L2 fluency and self-repair 18 proficiency. Unfortunately, it is not possible to resolve the question of cause and effect on the basis of the present data set.
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In order to address the first research question, correlations between the working memory measures, speech rate and hesitation phenomena were calculated. The results for the sample as a whole are shown in Table 4 .
[INSERT The descriptive statistics for self-repair behavior overall are shown in Table 6 .
[ INSERT TABLE 6 HERE] The results in Table 6 suggest that participants in the two proficiency groups behaved similarly in terms of overall self-repair. Table 7 indicates that the majority of self-repairs across the sample as a whole were differentinformation repairs and error repairs, i.e. repairs of accidental lapses. The two proficiency groups considered separately seemed to behave slightly differently with regard to specific self-repair types. The elementary participants made more error repairs, while the lower intermediate participants made more appropriacy and rephrasing repairs. Mann-Whitney U tests revealed that the difference between the two groups was only significant for the rephrasing repairs (p = .030), though. This might suggest that the slightly more advanced participants were able to use a wider range of lexical items and grammatical structures in order to reformulate their message in a more precise manner, although it should be borne in mind that overall relatively few rephrasing repairs were carried out.
In order to address RQ2, correlations were run for the sample as a whole and the two proficiency groups separately. No significant relationships were found between any of the WM measures and the overall number of self-repairs made by the participants for either the sample as a whole or the individual proficiency groups. The results of a correlational analysis by type of self-repair for the sample as a whole are shown in 
DISCUSSION

Working memory and fluency
The first research issue addressed in the present study concerned the relationship of executive WM and PSTM to speech rate and hesitation phenomena in L2 speech production. We found that executive WM as measured by the BDST correlated negatively with number of pauses in the lower intermediate group, indicating that those slightly more advanced speakers in our sample who had greater executive WM capacity paused less. This finding is in keeping with Daneman's (1991) claim of processing efficiency or processing speed (Richardson, 1996) in the conceptualization of a message and the execution of a preverbal plan. Daneman (1991) considers hesitations as evidence of problems occurring at either of these stages of production, that is, conceptualization or formulation, in Levelt's (1989 Levelt's ( , 1999 terms. Indeed, generating relevant and original content may well constitute a problem for L2 speakers in tasks such as the one used in the present study. The same applies to formulating a message once appropriate content has been generated. The efficiency with which a learner can select appropriate words and access the necessary syntactic and morphophonological information in order to produce accurate and meaningful speech strings at the formulation stage should be evident in (the absence of) hesitation phenomena. Frequent pauses provide speakers with additional time to perform what other speakers can perform faster. In this sense, greater capacity in executive WM, i.e. simultaneous storage and processing capacity as well as better attentional control, should constitute an advantage, resulting in less need to pause in order to create extra time for conceptualization and formulation. Our analyses yielded a significant correlation between executive WM as measured by the BDST and number of pauses for the lower intermediate group, but not for the elementary group. Whilst an explanation for this pattern of results is not immediately obvious, it is possible to tentatively speculate that greater executive WM capacity may be particularly advantageous for slightly more advanced L2 speakers who have acquired and thus need to sort through a greater amount of linguistic material at the formulation stage than beginning learners.
The present study did not reveal any significant correlations between executive WM as measured by either the BDST or the LST and speech rate. This is in contrast to a number of previous L2 studies which reported significant albeit mostly weak to moderate correlations between executive WM and speech rate (Fortkamp, 2000; Gilabert & Muñoz, 2010; Mota, 2003; Trebits & Kormos, 2008) . However, our results are in keeping with the findings reported by Fortkamp (1998) and Kormos and Sáfár (2008) . Fortkamp (1998) found no association between speech rate and executive WM as measured by an operation span test and an L2 speaking span test. Kormos and Sáfár (2008) likewise found no relationship between participants' BDST scores and fluency, though it is worth bearing in mind that in contrast to other studies, fluency was evaluated in terms of the criteria of the Cambridge First Certificate oral exam rubric rather than via objective measures.
Taken together, our results suggest that greater executive WM capacity may contribute to enhanced processing speed and efficiency at the stages of conceptualization and formulation.
This manifests itself in fewer observable pauses, since L2 speakers with greater executive WM have less need to 'play for time' while conceptualizing and formulating their message.
Working memory and self-repair behavior
The second research issue addressed in the present study referred to the relationship between executive WM, PSTM and self-repair behavior as measured by the frequency and types of self-repair in participants' speech. No significant correlations were identified for either the sample as a whole or for the two proficiency groups considered separately. This is in contrast with the findings reported in the only published study investigating working memory and self-repair behavior (Mojavezi & Ahmadian, 2014) . The absence of a relationship between the overall number of self-repairs participants made and either executive WM or PSTM could mean that self-correction as an indication of successful external monitoring and self-repair depends on factors other than working memory, especially in L2 speakers at relatively low levels of proficiency for whom error detection may not necessarily entail error correction. It has indeed been suggested that L2 speakers may make conscious decisions about correcting or not correcting a detected error (Mackey, 1992) . As was previously mentioned, feeling embarrassed to self-correct because it may direct the listener's attention to the mistake (Krashen, 1981) , wishing to sound native-like (Lennon, 1990) , being bothered by frequent mistakes (Seliger, 1980) , not wanting to slow down one's speech (Lennon, 1990 ) and determining whether a specific error may lead to a communication breakdown (Kormos, 2006) are among the reasons that have been put forward. Apart from the perceptions and preferences of individual speakers, however, task characteristics may also be relevant. For instance, a task that requires an L2 learner to focus on grammatical accuracy may yield more grammatical error repairs than a task which is more meaning-oriented. The task used in the present study did not direct participants towards either end of the form-meaning continuum.
The results obtained from the analysis by type of self-repair seem to offer some support for the argument that self-repair is carried out following a potentially conscious decision, and specifically that a speaker may self-correct when s/he feels that successful communication may be impeded. In the present study, 61% of the total number of self-repairs were differentinformation and appropriacy repairs, a pattern resembling the self-repair behavior of L1 speakers (Kormos, 1999 (Kormos, , 2000 Van Hest, 1996) . Such self-repairs respectively focus on encoding different content and encoding the same content in a less ambiguous, more detailed or more specific way. This suggests that the participants in the present study, though still far from a near-native level of L2 proficiency, were primarily concerned with communicating their ideas successfully, rather than with using accurate language in doing so.
CONCLUSION
The present study investigated the role of executive WM and PSTM in speakers at two different levels of L2 proficiency in relation to (a) fluency in oral speech in terms of both speech rate and hesitation phenomena, and (b) self-repair behavior. Our findings suggest that greater executive WM, especially in slightly more advanced learners, may enhance conceptualizing and formulating processes, thus reducing speakers' need to pause. In the absence of any significant association between either executive WM or PSTM and selfrepair, we suggested that self-repair behavior may be subject to conscious control and therefore (additionally) depend on factors other than WM capacity. Although the present study has shown that it is worth taking into account participants' level of L2 proficiency, it has to be acknowledged that our two proficiency groups did not differ widely in terms of overall L2 ability. Groups that are more clearly distinct, such as beginners and upper intermediate or even advanced speakers, could usefully be compared to allow for firmer conclusions with regard to the role of working memory in the context of relatively more or less automatized L2 speech production processes. Additionally, it would be of interest to examine working memory, fluency and self-repair behavior in the context of different task types with different requirements for focus on form vs. focus on meaning. Such an approach would yield insights into the extent to which speech rate, hesitation phenomena and in particular self-correction are influenced by task characteristics and, potentially, learners' conscious preferences and decisions.
NOTES
1 The three working memory measures themselves were significantly and positively correlated both in the sample as a whole and in the two proficiency groups separately, with coefficients ranging from .36 to .56, indicating shared variance, but not complete overlap.
This suggests that the measures tapped a common underlying ability in learners of both L2 proficiency levels.
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